The 2.8 A resolution structure of Streptomyces griseus protease B and its homology with alpha-chymotrypsin and Streptomyces griseus protease A.
The 2.8 A (1 A = 0.1 nm) resolution structure of the crystalline orthorhombic form of the microbial serine protease Streptomyces griseus protease B (SGPB) has been solved by the method of multiple isomorphous replacement using five heavy-atom derivatives. The geometrical arrangement of the active site quartet, Ser-214, Asp-102, His-57, and Ser-195, is similar to that found for pancreatic alpha-chymotrypsin. SGPB and alpha-chymotrypsin have only 18% identity of primary structure but their tertiary structures are 63% topologically equivalent within a root mean square deviation of 2.07 A. The major tertiary structural differences between the bacterial enzyme SGPB and the pancreatic enzymes is due to the zymogen requirement of the multicellular organisms in order to protect themselves against autolytic degradation. The two pronase enzymes, SGPB and Streptomyces griseus protease A (SGPA), have 61% identity of sequence and their tertiary structures are 85% topologically equivalent within a root mean square deviation of 1.46 A. The active site regions of SGPA and SGPB are similar and their tertiary structures differ only in three minor regions of surface loops.